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DETAILED ACTION 
Claim Objections 

1. Applicant's compliance with the objection to claim 13 in the previous Office Action (mailed on 01 
November 2006) is noted and appreciated. Applicant response included an amendment to claim 13. 
Applicant's response overcomes the previous objection, which is presently withdrawn. 

Allowable Subject Matter 

2. The indicated allowability of claims 5-6, 13-15, and 17 is withdrawn in view of the newly 
discovered reference(s) to Fant et al. (U.S. Patent No. 6,950,215 B2, hereinafter "Fant"), Ishikawa (U.S. 
Patent No. 5,859,936), and Fatehi et al. (U.S. Patent No. 6,317,255 Bi, hereinafter "Fatehi"). Rejections 
based on the newly cited reference(s) follow. 

Claim Rejections - USC S to* 

3. The text of those sections of Title 35, U.S. Code not included in this action can be found in a prior 
Office action. 

Fant et al. as primary reference 

4. Claims 5-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over Fant in view of 
Ishikawa and Fatehi. 

Regarding claim 5, Fant discloses: 

An optical switching system configured by multi-stage connecting a plurality of optical switching 
devices (e.g., Figs. 4, 6, and 7), wherein the optical switching device comprises 

a plurality of monitors with a monitoring function (e.g., 424, 426, 430, 434 in Fig. 4), the 
monitors detecting light on a path transmitting an optical signal input to the optical switching device (e.g., 
col. 6, 1. 45-62), and wherein the monitors comprise 

an optical branching circuit that separates the light of the optical signal (e.g., coupler for each of 
424, 426, 430, 434 in Fig. 4); and 

an optical detector that monitors the light (e.g., 424, 426, 430, 434 in Fig. 4). 
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Fant does not expressly disclose: 

wherein the optical switching device comprises a plurality of optical reflection monitors with 
an optical reflection monitoring function, the optical reflection monitors detecting reflected light on 
a path transmitting an optical signal input to the optical switching device, and locating positidJis of 
reflection on the path, and wherein the optical reflection monitors comprise an optical isolator that 
passes only the optical signal and blocks the reflected light; an optical branching circuit that separates the 
reflected light of the optical signal; and an optical detector that monitors the reflected light. 

Rather, Fant discloses monitoring through tapping off forward propagating light. However, it is 
known in the art to provide monitoring through tapping off reflected light to locate positions of reflection, 
as shown in Ishikawa (e.g., monitoring of reflected light in Fig. 7). At the time the invention was made, it 
would have been obvious to one of ordinary skill in the art to provide the function of monitoring 
reflected light, as shown by Ishikawa. One of ordinary skill in the art would have been motivated to do 
this since Fant and Ishikawa are both concerned about troubleshooting optical apparatuses with fiber 
optic paths (Fant, e.g., col. 7, I. 35~42, 50-65, col. 8, 1. 5-14, 66 - col. 9, 1- 3; Ishikawa, col. 6, 1. 62 - col. 7, 1. 
25). Monitoring reflected light is an obvious variation for detecting problems with fiber optic paths 
(Ishikawa, col. 1, 1. 31-35), so monitoring reflected light in the apparatus of Fant would be an obvious 
variation. 

Additionally, the use of an optical isolator and an optical branching circuit that separates reflected 
light in an optical reflection monitor is known in the art, as shown by Fatehi (425 and 420 in Figs. 3-4). 
At the time the invention was made, it would have been obvious to one of ordinary skill in the art to 
employ these components in the optical reflection monitor of Fant in view of Ishikawa. One of ordinary 
skill in the art would have been motivated to do this to protect against undesirable backscattering or back 
reflection of optical signals.which may cause damage to upstream components (e.g., lasers) or which may 
adversely affect the operation of upstream components (Fatehi, col. 4, 1. 11-17). 

Regarding claim 6, claim 6 is an apparatus claim that corresponds largely to the apparatus 
claim 5. Therefore, the recited means in apparatus claim 5 read on the corresponding means in apparatus 
claim 6. Claim 6 also includes limitations absent from claim 5. These limitations are: 
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wherein the optical reflection monitors comprise 

an optical circulator that allows the passage of the optical signal and circulates or blocks the 

1 

reflected light of the optical signal, and 

an optical detector that monitors the reflected light. 

However, Fant in view of Ishikawa and Fatehi teaches the variation of using an optical circulator 
in an optical reflection monitor (Fatehi, 220 in Figs. 2-3). At the time the invention was made, it would 
have been obvious to one of ordinary skill in the art to employ such an optical circulator in the apparatus 
of Fant in view of Ishikawa and Fatehi. One of ordinary skill in the art would have been motivated to do 
this since an optical circulator also provides protection against undesirable backscattering or back 
reflection of optical signals which may cause damage to upstream components (e.g., lasers) or which may 
adversely affect the operation of upstream components (Fatehi, col. 4, 1. 11-17, col. 6, 1. 12-19). 
5. Claims 13-15 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over Fant in 
view of Ishikawa, as combined in the treatment of the claims above. 

Regarding claim 13, Fant in view of Ishikawa discloses: 

An optical switching method enabling detection of reflected light, the method comprising the 
steps of: 

making a setting for switching an optical switch and storing optical interconnection relationships 
(Fant, e.g., "settings" and "setting" in col. 7, 1. 26 - col. 8, 1. 14 implies knowing the optical interconnection 
relationships of the switches in Fig. 4 for finding locations of "malfunctioning"); 

making a selection (Fant, selection implied by control of switches in Fig. 4 by controller 504 in 
Fig. 5;) of a circuit board on which optical switching devices are mounted according to a command from 
an operation control unit (Fant, controller 504 in Fig. 5) and storing all optical reflection alarm 
information (Ishikawa, alarm information in col. 6, 1. 62 - col. 7, 1. 25); and 

locating positions of reflection (Ishikawa, col. 7, 1. 5-25) according to the optical interconnection 
relationships (Fant, e.g., "settings" and "setting" in col. 7, 1. 26 - col. 8, 1. 14 implies knowing the optical 
interconnection relationships of the switches in Fig. 4 for finding locations of "malfunctioning") and the 
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optical reflection alarm information being stored (Ishikawa, e.g., status signals in Fig. 7, information sent 
to alarm devices in col. 7, 1. 1, 19), 

wherein the step of storing the optical reflection alarm information includes steps of: 

transferring the optical reflection alarm information from the optical switching device to 
the operation control unit (Ishikawa, transfer of status information to supervisory equipment in 
Fig. 7, such as the controller 504 in Fig. 5 of Fant); 

updating the contents of the optical reflection alarm information being stored based on 
the optical reflection alarm information by the CPU (Ishikawa, implied by the collection of status 
signals for transmission to supervisory equipment, col. 7, L 9-19). 

Fant in view of Ishikawa does not expressly disclose: 

wherein the step of storing the optical reflection alarm information includes steps of: 

transferring the optical reflection alarm information from the optical switching device to 
the operation control unit qfter transmitting an optical reflection alarm acquisition 
request to the optical switching device mounted on the selected circuit board by a 
CPU. 

However, requesting information from monitoring devices is a standard practice in the art. At the 
time the invention was made, it would have been obvious to one of ordinary skill in the art to transfer the 
optical alarm information from the optical switching device to the operation control unit after 
transmitting an optical reflection alarm acquisition request to the optical switching device mounted on 
the selected circuit board by a CPU. One of ordinary skill in the art would have been motivated to do this 
to initiate the testing of the apparatus (Fant, e.g., col. 4, 1. 30-32) so that the apparatus knows when to 
collect the alarm information (Ishikawa, col. 7, 1. 9-19). 

Regarding claim 14, claim 14 is a method claim that corresponds largely to the method claim 

13. Therefore, the recited means in method claim 13 read on the corresponding means in method claim 

14. Claim 14 also includes limitations absent from claim 13. These limitations are obvious under Fant in 
view of Ishikawa: 
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wherein the step of locating the positions of reflection includes steps of: 

detecting an alarm position according to the optical reflection alarm information that has 
been stored (Ishikawa, location of the fault in col. 7, 1. 5-25), when optical alarm information is 
present (Ishikawa, presence of the status signals in col. 7, 1. 5-25); 

searching the optical interconnection relationships being stored (Fant, e.g., "settings" and 
"setting" in col. 7, 1. 26 - col. 8, 1. 14 implies knowing the optical interconnection relationships of 
the switches in Fig. 4 for finding locations of "malfunctioning", and one would search through the 
optical interconnection relationships to locate the instances of "malfunctioning") ; 

selecting a suspected abnormal optical interconnection path (Fant, e.g., "settings" and 
"setting" in col. 7, 1. 26 - col. 8, 1. 14 includes the selection of the various paths through the switch, 
including the path of the suspected abnormal optical interconnection path); and 

after determining a rearmost connection among interconnected points at which reflected 
light occurs, notifying the operation control unit of the rearmost connection (Ishikawa, Fig. 7, one ' 
would not expected reflected light to be detected after the reflection location since the reflection 
would indicate no further propagation of light, so notification of the reflection location would be 
equivalent to notification of the rearmost connection). 
Regarding claim 15, Fant in view of Ishikawa discloses: 

A method of collecting optical reflection alarm information in an optical switching system 
including a system control unit (Fant, e.g., controller 504 in Fig. 5) and a plurality of optical switch boards 
(Fant, switches in Fig. 4) each of which is provided with a board control unit (Fant, not shown but 
standard to include with each switch in Fig. 4) and a plurality of optical reflection monitors coupled to I/O 
ports of an optical switching unit (Ishikawa, monitoring of reflected light in Fig. 7), the method 
comprising the steps of: 

performing a settings for optical path switching in each of said optical switching units and storing 
information indicative of optical interconnection relationships between the I/O ports into a switching 
information register (Fant, e.g., "settings" and "setting" in col. 7, 1. 26 - col. 8, 1. 14 implies knowing the 
optical interconnection relationships of the switches in Fig. 4 for finding locations of "malfunctioning"); 
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determining status of an optical signal path passing through an I/O port coupled to a optical 
reflection monitor (Ishikawa, status signals in col. 7, 1. 5-25) by comparing a monitored signal received 
from the selected optical reflection monitor with a predetermined threshold (Ishikawa, e.g., reference 
level in S11 in Fig. 4); 

setting status information indicative of the status of said optical signal path into an optical 
reflection monitoring register (Ishikawa, port status acquisition unit in Fig. 7); and collecting said status 
information from each of optical switch boards by said system control unit (Ishikawa, collection of status 
signals for transmission to supervisory equipment, col. 7, 1. 9 _ 19)- 

Fant in view of Ishikawa does not expressly disclose: 

performing a settings for optical path switching in each of said optical switching units and storing 
information indicative of optical interconnection relationships between the I/O ports into a switching 
information register by each of said switching board control units in accordance with 
instructions from said system control unit; 

selecting one of said optical reflection monitors one after another by each of said 
board control units; 

determining status of an optical signal path passing through an I/O port coupled to said selected 
optical reflection monitor by comparing a monitored signal received from the selected optical reflection 
monitor with a predetermined threshold by said board control unit; 

setting status information indicative of the status of said optical signal path into an optical 
reflection monitoring register by said board control writ; and collecting said status information 
from each of optical switch boards by said system control unit. 

However, the location of various control functionality is an obvious limitation to vary. That is, 
Fant discloses controller 504 in Fig. 5. However, it is also standard to include board control units for each 
switch in Fig. 4 to process the control signals from controller 504 in Fig. 5. At the time the invention was 
made, it would have been obvious to one of ordinary skill in the art to arrange the board control units to 
perform the control functionality highlighted above. One of ordinary skill in the art would have been 
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motivated to do this to provide localized control for each switch, which is generally faster than a single, 
centralized control for all of the switches. 

Moreover, "selecting one of said optical reflection monitors one after another" is just one of a 
number of obvious ways to poll the monitors for the monitoring information. One could also obviously 
select a group of the monitors at a time. One could also obviously select all of the monitors. One could 
also obviously select only some and not others. At the time the invention was made, it would have been 
obvious to one of ordinary skill in the art to "selecting one of said optical reflection monitors one after 
another". One of ordinary skill in the art would have been motivated to do this to poll all of the monitors 
for monitoring information to provide status information for each monitoring location to provide 
comprehensive status analysis of the apparatus. 

Regarding claim 17, Fant in view of Ishikawa discloses: 

The method according to claim 15, 

wherein the status of said optical signal path is determined by comparing a monitored signal 
value with said threshold by said board control unit (Ishikawa, e.g., comparison in S11 of Fig. 4), and 

said status information includes a "1" bit to indicate an abnormal condition when the monitored 
signal value was judged smaller than the threshold and a "o" bit to indicate a normal condition when the 
monitored signal value was judged not smaller than the threshold (Ishikawa, col. 7, 1. 12-16). 

Fant in view of Ishikawa does not expressly disclose: 

wherein the status of said optical signal path is determined by comparing an A/D converted 
monitored signal value with said threshold by said board control unit, and 

However, A/D conversion is standard practice in the art for processing an analog optical signal, 
such as the reflected light in Fig. 7 of Ishikawa. At the time the invention was made, it would have been 
obvious to one of ordinary skill in the art to perform such A/D conversion. One of ordinary skill in the art 
would have been motivated to do this since one would expect the electrical circuitry of Fig. 7 of Ishikawa 
to mainly operate with digital electrical signals. That is, the electrical circuitry of Fig. 7 of Ishikawa 
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implement various control functionality that is easier to perform with modern digital technology than 
with analog technology, which is generally associated with much older and bulkier circuitry. 

Conclusion 

6. Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to David S. Kim whose telephone number is 571-272-3033. The examiner can normally be 
reached on Mon.-Fri. 9 AM to 5 PM (EST). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Kenneth N. Vanderpuye can be reached on 571-272-3078. The fax phone number for the organization 
where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application maybe obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 
Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR 
CANADA) or 571-272-1000. 
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